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Method of packing a container with powder and apparatus for the same 



(57) An apparatus for packing a container (4) with 
powder of the present invention includes a suction pipe 
(3), The suction pipe includes an air separating portion 
(7) implemented by a plurality of layers (8,9,10) that are 
sieve nets or filters each having a particular mesh size. 
The air separating portion can therefore suck air con- 
tained in the powderover its entire periphery, enhancing 
dense, accurate packing of the container with the pow- 
der. 
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Description 

[0001] The present invention relates to a method of 
packing a container with a desired kind of powder and 
an apparatus for the same. The present invention is 5 
applicable not only to toner used in a copier, printer or 
similar electrophotographic image forming apparatus, 
but also to other various kinds of powder including phar- 
maceuticals, cosmetics, and foods, 
[0002] A copier, for example, belonging to a family to 
of electrophotographic image forming apparatuses 
includes a developing unit for developing a latent image 
formed on a photoconductive element with toner, A 
toner container packed with fresh toner is mounted to 
the developing unit for replenishing the toner to the is 
developing unit. The prerequisite with the toner con- 
tainer is that it be densely and uniformly packed with the 
toner. While toner packing methods are disclosed in, 
e.g., Japanese Patent Laid-Open Publication Nos. 8- 
19B203 and 7-125702, they have some problems left 20 
unsolved, as will be described specifically later. 
[0003] Jt is therefore an aim of the present invention 
to provide a powder packing method capable of packing 
a container with powder densely and uniformly in a 
short period of time and enhancing accurate packing, 25 
and an apparatus for the same. 
[0004J In accordance with the present invention, a 
method of packing a container including a powder inlet 
and an air outlet with powder includes the steps of con- 
necting the powder outlet of a hopper capable of storing 30 
the powder to the ponder inlet, attaching a suction pipe 
to the air outlet, and then introducing the powder stored 
in the hopper into the container, and discharging air 
existing between the particles of the powder introduced 
into the container via the suction pipe to which vacuum 35 
is fed. The end portion of the suction pipe to be posi- 
tioned at least in the container after the attachment to 
the container and constituting an air separating portion 
is implemented by a laminate of at least two filters each 
having a particular mesh size, 40 
[0005] Also r in accordance with the present inven- 
tion, an apparatus for packing a container including a 
powder inlet and an air outlet with powder includes a 
hopper connectable to the powder inlet and capable of 
storing the powder, and a suction pipe attachable to the 45 
air outlet. The end portion of the suction pipe to be posi- 
tioned at least in the container after the attachment to 
the container and constituting an air separating portion 
is implemented by a laminate of at least two filters each 
having a particular mesh size. so 
[0006] The above and other objects, features and 
advantages of the present invention will become more 
apparent from the following detailed description taken 
with the accompanying drawings in which: 

55 

FIG, 1 is a view showing a conventional apparatus 

for packing a container with toner; 

FIG. 2 is a section showing another conventional 



apparatus for packing a container with toner; 
FIG. 3 is a section showing still another conven- 
tional apparatus for packing a container with toner; 
FIG. 4 is a view showing a powder packing appara- 
tus embodying the present invention; 
FIG. 5 is a section showing a specific configuration 
of an air separating portion included in the illustra- 
tive embodiment; 

FIG. 6 is a plan view of a turntable also included in 
the illustrative embodiment; 
FIG. 7 is a view showing how the illustrative embod- 
iment packs a container with powder at a plurality of 
consecutive stages; 

FIG. B is a view showing a modification of the illus- 
trative embodiment; and 

FIG. 9 is a view showing another modification of the 
illustrative embodiment. 

[0007] To better understand the present invention, 
brief reference wilf be made to a conventional arrange- 
ment for packing a toner container with toner, shown in 
FIG. 1 . As shown, a hopper 2 has an auger 25 arranged 
thereinside. Toner is conveyed from, e.g., a large hop- 
per, not shown, to the hopper 2 by a stream of air or sim- 
ilar conveying means and temporarily stored in the 
hopper 2. A conveyor 27 conveys a container 4 to be 
packed with the toner. When a drive motor 26 causes 
the auger 25 to rotate, the toner is introduced into the 
container 4 via the bottom opening of the hopper 2 and 
a metering portion 6 that meters the toner. As a result, 
the container 4 is packed with a preselected amount of 
toner 

[0008] More specifically, the container 4 being con- 
veyed by the conveyor 27 has its tare measured before 
the packing of the toner. The number of rotations of the 
auger 25 is controlfed in terms of the number of rota- 
tions of the drive motor 26 in matching relation to the 
measured tare. After the container 4 has been packed 
with the toner, its weight is again measured in order to 
determine the amount of toner existing in the container 
4 on the basis of a difference between the tare and the 
weight. If the amount of toner packed in the container 4 
does not lie in an allowable range, i.e., it is short or 
excessive, the container 4 is discarded. 
[0009] The amount of toner measured and intro- 
duced into the container 4 varies with the variation of 
the ratio of air existing between the particles of the 
toner. Generally, because the toner is conveyed to the 
hopper 2 by, e.g., a stream of air, it contains much air 
This brings about a problem that a long period of times 
is necessary for the toner to sink in the container 4 t 
resulting in inefficient packing. Another problem is that it 
is difficult to densely pack the container 4 with the toner. 
[0010] In light of the above, Japanese Patent Laid- 
Open Publication Nos. 8-198203 and 7-125702 men- 
tioned earlier propose to positively separate and dis- 
charge air, instead of causing the toner to naturally sink 
in the container 4, thereby implementing dense packing. 
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[0011] Specifically, FIG. 2 shows a powder packing 
apparatus taught in the above Laid-Open Publication 
No 8-198203, As shown, the apparatus includes a noz- 
zle 29 with a suction pipe 3 affixed thereto. The suction 
pipe 3 has at Its one end an air separating portion 2B 
formed with a number of apertures that pass air there- 
through, but do not pass powder The other end of the 
suction pipe 3 is communicated to a vacuum pump or 
similar vacuum source not shown. After the nozzle 29 
has been set in the container 4, powder is introduced 
into the container 4 via the nozzle 29. At the same time, 
the vacuum source is driven to suck air existing 
between the particles of the powder via the suction pipe 
3, thereby discharging such air. As a result, the con- 
tainer 4 is densely and uniformly packed with the pow- 
der. 

[0012] The above-described apparatus has a prob- 
lem that the air separating portion 28 must be formed 
with a number of apertures that pass air, but do not pass 
the powder, i.e., the suction pipe 3 having a small diam- 
eter must be formed with such apertures. This is difficult 
to practice and needs much time and cost. Further, air 
cannot be sufficiently separated from the powder at 
positions remote from the apertures, depending on the 
arrangement of the apertures. As a result, the distribu- 
tion of air existing in the powder in the container 4 varies 
from one position to another position. Consequently, it is 
difficult to density and uniformly pack the container 4 
with the powder. 

[0013] FIG. 3 shows a powder packing apparatus 
disclosed in Laid-Open Publication No. 7-125702 men- 
tioned earlier. As shown, the apparatus includes an air 
separating portion 32 made up of a suction pipe 3 and a 
sieve net 31 wrapped around the suction pipe 3, The 
suction pipe 3 has a diameter of about 8 mm. A number 
of apertures 30 each having a diameter of 3 mm are 
formed in the end portion of the suction pipe 3, as illus- 
trated. The sieve net 31 covers such an end portion of 
the suction pipe 3 and has a mesh size of about 2 r 000 
to 3,000 smaller than the particle size of powder With 
this configuration, the air separating portion 32 sepa- 
rates air from powde r. 

[0014] However, the sieve net with a small mesh 
size or a porous filter does not have sufficient mechani- 
cal strength or durability as to the separation of air from 
powder. This, coupled with the clogging of the net or the 
filter, results in frequent replacement and makes main- 
tenance difficult. In addition, air is sucked only around 
the apertures 30 of the suction pipe 3 and obstructs the 
dense, uniform packing of a container with powder. 
[0015] The present invention capable of solving the 
above problems will be briefly described first. In accord- 
ance with the present invention, a powder packing 
apparatus includes a hopper capable of storing powder 
and connectable to a powder inlet formed in a container. 
A suction pipe is attachable to an air outlet also formed 
in the container. The end portion of the suction pipe to 
be positioned at least in the container after the attach- 



ment to the container and constituting an air separating 
portion is implemented by a laminate of at least two fil- 
ters each having a particular mesh size. It is to be noted 
that a filter refers to both of a filter and a sieve net. 
5 [0016] Auger is usually disposed in the hopper. The 
powder conveyed to the hopper by, e.g., a stream of air 
is introduced into the container via a metering portion 
positioned at the bottom of the hopper. The metering 
portion refers to the outlet of the hopper via which toner 
w drops from the hopper into the container. The suction 
pipe with the air separating portion is movable into and 
out of the container by being driven by a cylinder or sim- 
ilar drive means. The other end of the suction pipe is 
communicated to a vacuum pump or similar vacuum 
15 source When the vacuum source is driven, air existing 
between the particles of the powder is discharged. This 
implements a toner container capable of being densely 
and uniformly packed with toner. 
[0017] While the portion of the suction pipe other 
20 than the end portion may be formed of any desired 
material so Jong as it is tubular, it is usually formed of 
stainless steel. The diameter of the suction pipe may 
be, but not limited to, 4 mm, 5 mm or 8 mm. 
[0018] Generally, a plurality of containers are posi- 
es tioned on a belt or a turntable and sequentially packed 
with powder while being conveyed by the belt of the 
turntable. 

[0019] At least two filters constituting the end por- 
tion of the air separating portion, as stated earlier, may 
30 be formed of any suitable material matching with the 
chemical and physical properties and particle size of the 
powder used. For example, use may be made of stain- 
less steel, iron or similar metal, paper, cloth, unwoven 
cloth, or porous ceramics. To prevent air from leaking 
35 via a gap between the filters, the filters are connected 
together by, e.g., Sn-Pb alloy, Al-Zn alloy, Cu-Zn alloy or 
similar solder, adhesive, or adhesive tape. 
[0020] Assume that the laminate has three filters by 
way of example. Then, the laminate has an inner layer 
40 implemented by a rough filter having a mesh size of 
#100 or less, an intermediate layer implemented by a 
fine filter covering the inner layer and having a mesh 
size of #2, 000 to #3, 000. and an outer layer imple- 
mented by a rough filer identical with the filter of the 
45 inner layer and surrounding the intermediate layer. 
[0021] To pack the container with powder, the 
metering portion of the hopper is set in the opening or 
powder inlet of the container. At the same time, the suc- 
tion pipe is attached to the top of the container such that 
so the tip of the air separating portion is positioned in the 
container. While the suction pipe sucks air out of the 
container, the metering portion of the hopper introduces 
a metered amount of toner into the container. 
[0022] The air separating portion implemented by 
55 filters has apertures substantially evenly distributed 
over its entire periphery. This portion can therefore suck 
air out of the powder over its entire periphery and 
enhances dense packing of the powder. 
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[0023] Further, the relatively rough filer forming the 
outer layer of the air separating portion insures suffi- 
cient mechanical strength. In addition, powder clogging 
the fitter can be easily removed after the packing opera^ 
tion. 

[0024] Referring to FIG, 4, a powder packing appa- 
ratus embodying the present invention is shown and 
generally designated by the reference numeral 1. As 
shown, the apparatus 1 includes a hopper 2 for tempo- 
rarily storing powder conveyed thereto by, e.g., a stream 
of air. A suction pipe 3 is communicated to a vacuum 
pump or similar vacuum source, not shown, at one end 
thereof. A turntable 5 conveys a container 4 to be 
packed with the powder. An auger, not shown, is dis- 
posed in the hopper 2. A metering portion 6 is formed at 
the bottom of the hopper 2 for introducing the powder 
stored in the hopper 2 into the container 4 while meter- 
ing the powder. The suctfon pipe 3 has an air separating 
portion 7 at the other end thereof. A cylinder or similar 
drive means selectivefy moves the suction pipe 3 into or 
out of the container 4, The container 4 is formed with an 
opening or powder inlet 15 for receiving the powder. 
[0025] As shown in FIG. 5 specifically, the air sepa- 
rating portion 7 includes an inner layer 8, an intermedin 
ate layer 8 surrounding the inner Jayer 8, and an outer 
fayer 1 0 surrounding the intermediate layer 8, The inner 
layer 8 is implemented by a filter having a relatively 
large mesh size of #100 or befow. The intermediate 
fayer 8 is implemented by a filter havfng a relatively 
small mesh size ranging from #2, 000 to #3, 000. The 
outer layer 10, like the inner layer 8, is implemented by 
a filter having a relatively large mesh size of #100 or 
below. Connecting portions 1 1 and 12 connect the three 
layers 8, 9 and 10 at the top and bottom of the air sepa- 
rating portion 7, respectively. 

[0026] As shown in FIG. 6, an inlet conveyor 1 3 and 
an outlet conveyor 14 are connected to the turntabfe 5. 
The container 4 conveyed by the inlet conveyor 13 is 
transferred from a position A on the conveyor 1 3 to a 
position B on the turntable 5. The turntabfe 5 turns 
clockwise, as viewed in FIG. 6, and conveys the con- 
tainer 4 from the position B to a position F via positions 
C, D and E, When the turntable 5 completes substan- 
tially one turn, the container 4 is transferred from the 
turntable 5 to a position G on the outlet conveyor 14. 
While the turntable 5 so conveys the container 4, the 
container 4 is packed with the powder fed from the hop- 
per 2. 

[0027] How the container 4 rs packed with the pow- 
der will be described more specifically with reference to 
FIG, 7. As shown, when the container 4 is transferred 
from the position A on the inlet conveyor 13 to the posi- 
tion B on the turntable 5, the metering portion 6 of the 
hopper 2 is set in the opening, FIG. 4, of the container 
4. At the same time, the suction pipe 3 is attached to the 
top of the container 4 such that the tip of the air separat- 
ing portion 7 is positioned at a height hi above the bot- 
tom of the container 4. 



[0028] Subsequently, when the container 4, hopper 
2 and suction pipe 3 are brought to the position C of the 
turntabfe 5, the suction pipe 3 starts sucking air out of 
the container 4 with vacuum of, e.g., -3 kPa to -60 kPa. 
5 At the same time, the metering portion 6 starts transfer- 
ring the powder, labeled 16, from the hopper 2 to the 
container 4 while metering it. The container 4 is contin- 
uously packed with the powder 1 6 while it is sequentially 
moved via the positions C through F of the turntable 5. 
w When the container 4 reaches the position D of the turn- 
table 5, the powder 16 reaches a level HI in the con- 
tainer 4. The air separating portion 7 separates air from 
the powder 16 being packed in the container 4 and dis- 
charges it. 

is [0029] The air separating portion 7 is a laminate of 
the inner layer, or sieve net or filter, 8, intermediate 
layer, or sieve net or filter, 9, and outer layer, or sieve net 
or filter, 1 0 each having a particular mesh size, as stated 
earlier The air separating portion 7 can therefore suck 
20 air existing in the powder 16 over its entire periphery, 
allowing the container 4 to be densely and accurately 
packed with the powder 16. In addition, the outer layer 
10 having a relatively large mesh size provides the air 
separating portion 7 with sufficient mechanical strength 
25 and durability and thereby promotes easy maintenance. 
[0030] When the container 4 moved away form the 
positron D of the turntable 5 reaches the position E, the 
powder 16 being introduced into the container 4 
reaches a level H2 above the intermediate level. At this 
so instant, the suction pipe 3 is raised in accordance with 
the level H2 of the powder 18 and separates air con- 
tained in the powder 16. On the arrival of the container 
4 at the position E, the air separating portion 7 has its tip 
raised to an intermediate height h2 in the container 4, In 
as this condition, the air separating portion 7 separates air 
from the powder 16 existing at the intermediate portion 
of the container 4. 

[0031 J The packing of the container 4 with the pow- 
der 16 and the separation and discharge of air 
40 described above are continuously executed until the 
container 4 reaches the position F of the turntable 5. 
When the powder 1 6 in the container 4 reaches a prese- 
lected level H3, the metering portion 6 of the hopper 2 is 
raised away from the opening 15 of the container 7 
45 while the suction pipe 3 is removed from the container 
4. The container 4 fuily packed with the powder 16 is 
transferred from the turntable 5 to the outlet conveyor 

[0032] When the suction pipe 3 is removed from the 
so container 4, air under pressure is fed into the suction 
pipe 3 and jetted via the air separating portion 7. As a 
result, the powder left on the air separating portion 7 is 
removed, i.e., the portion 7 is cleaned. 
[0033] As stated above, the air separating portion 7 
55 of the suction pipe 3 separates air from the powder 16 
introduced into the container 4 and discharges it, allow- 
ing the container 4 to be densely packed with the pow- 
der 1 6. Further, the air separating portion 7 is moved in 
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accordance with the lever of the powder 16 introduced 
into the container 4 so as to separate air from the entire 
powder 16 existing in the container 4. The powder 1 6 4 
can therefore be uniformly and densely packed In the 
container 1 6, i.e., in a preselected amount without faif. 
[0034] Moreover, the suction pipe 3 sucks air out of 
the container 4 during the packing of the container 4, 
producing vacuum in the container 4. The vacuum pro- 
motes rapid drop of the powder 16 from the hopper 2 
into the container 4 and thereby increases the packing 
speed of the powder 1 6 and packing efficiency. 
[0035] In illustrative embodiment, the container 4 is 
continuously packed with the powder 16 while being 
conveyed by the turntable 5, Alternatively, an arrange- 
ment may be made such that when the powder 16 is 
introduced into the container 4 up to the level H1 at the 
position D, the packing operation is interrupted so as to 
cause the air separating portion 7 to separate air from 
the powder 16 over a preselected period of time. This 
step will be followed by a step of resuming, on the arrival 
of the container 4 at the position E, the packing opera- 
tion up to the level H2, stopping the packing operation, 
and again causing the air separating portion 7 to sepa- 
rate air from the powder 16 over the preselected period 
of time. In this manner, the packing of the powder and 
the suction of air may be intermittently executed a plu- 
rality of times. This increases the packing density of the 
powder 1 6 for a single packing stage and allows the 
container 4 to be packed with the powder 16 with uni- 
form density. 

[0036] FIG. 8 shows a modification of the illustrative 
embodiment. As shown, a vibrating device 17 is 
mounted on the turntable 5. The container 4 is posi- 
tioned on the vibrating device 17. When the powder 16 
is introduced into the container 4, the vibrating device 
17 is driven to vibrate the container 4 and powder 16 
existing therein. Such vibration further promotes the 
separation of air from the powder 16. 
[0037] In the illustrative embodiment, the suction 
pipe 3 is directly attached to the container 4. Alterna^ 
tively, the suction pipe 3 may be mounted on the hopper 
2 or the metering portion 6. FIG. 9 shows a specific 
arrangement in which the suction pipe 3 is mounted on 
the metering portion 6 of the hopper 2 and communi- 
cated to a vacuum or negative pressure source 22 and 
a pressure or positive pressure source 23 via a three- 
way valve 21 . The end of the suction pipe 3 is separated 
into, e.g , two or three branches each having the respec- 
tive air separating portion 7 at the tip. 
[0038] In the specific configuration shown in FIG. 9, 
a cylinder or similar driving device 24 connected to the 
hopper 2 lowers the hopper 2 fn order to set the meter- 
ing portion 6 in the opening 15 of the container 4. At the 
same time, the suction pipe 3 is lowered to position the 
air separating portions 7 in the container 4. Subse- 
quently, vacuum is fed from the vacuum source 22 to the 
suction pipe 3 so as to suck air out of the container 4. 
Also, an auger motor 26 is driven to rotate an auger 25 



with the result that the powder is transferred from the 
hopper 2 to the container 4 via the metering portion 6, 
Air is separated from the powder existing in the con- 
tainer 4 via the plurality of air separating portions 7. 

s [0039] Air is sucked via the plurality of air separat- 
ing portions 7 and therefore over a broad suction area. 
This, coupled with the fact that the separation of air is 
effected at a plurafity of levels of the powder, enhances 
separation efficiency and promotes rapid, dense pack- 

10 ing of the container 4. 

[0040] Assume that the powder being transferred 
from the hopper 2 to the container 4 includes Jumps or 
that the powder has stopped up the air separating por- 
tions 7, Then, the three-way valve 21 is actuated to feed 

15 compressed air from the pressure source 23 to the suc- 
tion pipe 3. Such compressed air is jetted via the air 
separating portions 7 so as to loosen the lumps or 
clears the air separating portions 7, 
[0041 J If desired, vacuum used to separate air from 

20 the powder 16 may be selectively increased or 
decreased or may even be intermittently fed, 
[0042] A specific powder packing method in accord- 
ance with the present invention will be described here- 
inafter. A pipe formed of stainless steel and having a 

25 diameter of 5 mm was provided with an air separating 
portion over 10 cm of its end portion. The air separating 
portion was made up of the inner layer 8 implemented 
by a rough filter having a mesh size of #50, intermediate 
layer 9 implemented by a fine filter having mesh sizes of 

30 #500 (horizontal) and 3,500 (vertical), and outer layer 
10 identical with the inner layer 8. The three layers 8 
through 10 were connected together by Sn-Pb alloy. 
[0043] The #50 filter was plain fabrics formed of 
stainless steel SUS316 (trade name) and having a fila- 

35 ment diameter of 0. 14 mm and an opening of 0.37 mm. 
The #500 or #3, 500 filter was figured cloth formed of 
stainless steel SUS 31 6 and having a filament diameter 
of 0.025 mm and an opening of about 2 u.m to 3 urn or 
less. 

40 [0044] One end of the suction pipe having the 
above configuration was connected to an ejector pump 
or vacuum source (Microejector ME60 available from 
Koganei). The packing method of the present invention 
was effected with vacuum of -40 k Pa and 500 g of NF 

45 Toner (trade name ; nonmagnetic two-ingredient toner 
having true specific gravity of about 1.2) available from 
Ricoh Co. Ltd. The method was found to density pack a 
container with bulk density of 0.5 g/cc in only 7 seconds. 
By contrast, the packing apparatus taught in Laid-Open 

so Publication No. 7-125702 stated earlier implemented 
bulk density of only 0.3 g/cc in 15 seconds as to NF 
Toner. 

[0045] In summary, a method of packing a con- 
tainer with powder and an apparatus therefor of the 
55 present invention have various unprecedented advan- 
tages, as enumerated below. 

(1) A suction pipe includes an air separating portion 



5 



6/19/2008, EAST Version: 2.2.1.0 



9 



EP 1 055 601 A2 



10 



formed by a plurality of layers implemented by sieve 
nets or filters each having a particular mesh size. 
The air separating portion can therefore suck air 
contained in powder over its entire periphery, realiz- 
ing dense, accurate packing. 

(2) The sieve net or fitter constituting the outer layer 
has a relatively large mesh size and provides the air 
separating portion with sufficient mechanical 
strength. This successfully enhances the durability 
of the air separating portion and promotes efficient 
maintenance. 

(3) The container is packed with powder at a plural- 
ity of consecutive stages while air is separated and 
discharged over a preselected period of time at 
each stage. This increases packing density for a 
single stage and allows the container to be uni- 
formly and densely packed with the powder. 

(4) At the time of packing, the container is caused to 
vibrate in order to separate air from the powder 
more efficiently. 

(5) The end of the suction pipe is separated into a 
plurality of branches each having the respective air 
separating portion. Air is sucked via the plurality of 
air separating portions and therefore over a broad 
suction area. This, coupled with the fact that the 
separation of air is effected at a plurality of levels of 
the powder, enhances separation efficiency and 
promotes rapid, dense packing of the container. 

(6) After the packing of the container, air under 
pressure is fed to the suction pipe and ejected via 
the air separating portions. The suction pipe can 
therefore be easify cleaned and allows the packing 
operation to be stabfy repeated. 

[0046] Various modifications will become possible 
for those skilled in the art after receiving the teachings 
of the present disclosure without departing from the 
scope thereof. 



w 



mesh size, 

2. A method as claimed in claim 1 , wherein steps (A) 
and (B) are executed either in parallel or alterna- 
tively. 

3. A method as claimed in claim 1 or 2, wherein steps 
(A) and (8) each are executed either continuously 
or intermittently. 

4. A method as claimed in claim 1 , 2 or 3, wherein the 
container is positioned on a turntable and then 
packed with the powder with said turntable turning. 



15 5, 
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A method as claimed in claim 1 , 2 or 3, wherein the 
container is packed with the powder at a plurality of 
stages at each of which air is continuously sepa- 
rated and discharged over a preselected period of 
time. 

A method as claimed in any one of the preceding 
claims, wherein vibration is applied to the container 
being packed with the powder 



25 7. A method as claimed in any one of the preceding 
claims, wherein step (8) is executed with said end 
portion of said suction pipe and the other end por- 
tion of said suction pipe being connected to a vac- 
uum source and with said vacuum source being 

so operated. 



8. 
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A method as claimed in any one of the preceding 
claims, wherein after the container has been 
packed with the powder, air underpressure is fed to 
said suction pipe. 



Claims 

1. A method of packing a container including a powder 
inlet and an air outlet with powder, said method 
comprising the steps of: 

(A) connecting a powder outlet of hopper capa- 
ble of storing the powder to the powder inlet, 
attaching a suction pipe to the air outlet, and 
then introducing said powder stored in said 
hopper into the container; and 

(B) discharging air existing between particles of 
the powder introduced into the container via 
said suction pipe to which vacuum is fed; 
wherein an end portion of said suction pipe to 
be positioned at least in the container after 
attachment to said container and constituting 
an air separating portion comprises a laminate 
of at least two filters each having a particular 
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9, An apparatus for packing a container including a 
powder inlet and an air outlet with powder, said 
apparatus comprising: 

a hopper connectable to the powder inlet and 
capable of storing the powder; and 
a suction pipe attachable to the air outlet; 
wherein an end portion of said suction pipe to 
be positioned at least in the container after 
attachment to said container and constituting 
an air separating portion comprises a laminate 
of at least two filters each having a particular 
mesh size. 

10. An apparatus as claimed in claim 9, wherein said 
end portion of said suction pipe and the other end 
portion of said suction pipe are communicated to a 
vacuum source. 

11. An apparatus as claimed in claim 9 or 10, further 
comprising a turntable capable of turning with the 
container positioned thereon during packing. 
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12. An apparatus as claimed in claim 11, further com- 
prising a vibrating device mounted on said turnta- 
ble. 

13. An apparatus as claimed in claim 9, 10, 11 or 12, 5 
wherein an outer layer included in said laminate 
comprises a filter having a larger mesh size than an 
inner layer also included in said laminate. 

14. An apparatus as claimed in any one of claims 9 to w 

13, wherein said end portion of said suction pipe is 
separated Into a plurality of branches each having a 
respective air separating portion, 

15. An apparatus as claimed in any one of claims 9 to 15 

14, wherein said hopper has a powder outlet larger 
in size than safd suction pipe, said suction pipe 
extending through said powder outlet. 

16. A pipe for separating and discharging air existing 20 
between particles of powder packed in a container, 

at least an end portion of said pipe comprises a 
laminate of at least two filters each having a partic- 
ular mesh size. 

25 

17. A pipe as claimed in claim 16, wherein an outer 
layer included in said laminate comprises a filter 
having a larger mesh sfze than an inner layer also 
included in said lammate. 
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Fig. 2 
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Fig. 4 
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Fig. 6 
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